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[Embodiments] 
First embodiment 

The present invention is described below on the basis of the drawings. 
Fig. 1 is a block diagram illustrating an image reducing circuit (N = 2) 
according to one embodiment of the present invention. In the diagram, 
Reference numeral 10 represents an M-th order LPF, and reference numeral 
20 represents a sub-sampler that performs N:i thinning-out. 
[0015] 

Next, operation is described. For example, in the case of reducing a 
2^1 image, a simplest circuit configuration is achieved if the order M of the 
LPF, the number K of tap coefficients having positive values, and N of the N 
1 sub-sampler are equal to one another (M = K = N). For example, as 
illustrated in Fig. 2, the configuration is one in which a second order LPF 
and a 2:1 sub-sampler are connected in series, and a transfer function of the 
second order LPF is given by Expression 3. The 2:1 sub-sampler performs 
2:1 thinning-out of a signal series, and the number of sub-samples of an 
output signal is reduced to 1/2 of that of an original input signal. 
[0016] 

Fig. 3 is an explanatory diagram illustrating the operation of the 
image reducing circuit (N = 2) according to one embodiment of the present 
invention, and illustrates LPF processing and appearance of sub-samplers 
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for the case of M = K = N = 2. In the diagram, given that an input signal is a 
signal of which only one dot is at a black level, and the other dots are at a 
white level, after the second order LPF processing, the signal series expands 
from one dot to two dots. The 2'1 thinning-out does not cause lack of 
information,* however, in 3:1 thinning-out, the lack occurs. The expansion of 
the LPF is equal to the number K of the tap coefficients having positive 
values, and on the basis of the relationship with N of the N'l sub-sampler, 
the number K of the tap coefficients having positive values of the filter is 
determined such that loss (lack) of information does not occur. 
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